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The matrix- forming material of the title asbestos-free fiber-reinforced 
articles with d. >1000 kg/m3 comprises (A) a coarse material with 
average particle size 12-35 n, preferably 18-25 n with size distribution 
having only 1 maximum and containing a hydraulic _J)inder, and 
possible a Si02- or sil icate-containingTTJYet erabiy pozzolanically active 
additive 40-90, preferably 45-85; (B) a fine inorg., preferably Si02- or 
silicate-containing, especially pozzolanically active additive with average particle 
size 1-10 m , preferably 3-7 >t with particle size distribution having 
only 1 maximum 5-45, preferably 10-40, in particular 10-35; (C) an ultrafine, 
preferably pozzolanically active additive with average particle size 0.02-1 
n, preferably <0.5 m 3-25; and (D) other additives 0-30 dry weight%. 
Green, shaped articles are formed by dewatering an aqueous slurry of fibers 
and the matrix -forming material containing excess water over the amount 
necessary for curing the hydraulic binder in the 

matrix and containing cellulose fibers 3-20, preferably 5-20, in particular 
7-15 dry weight* and the green articles are cured. Compns. suitable for 
dewatering on Hatschek and Magnani machines are claimed. Sheets prepared 
from a thick slurry of bleached cellulo se 

fiber s (length 1.0 mm, diameter .apprx.15 n) 9, unbleached 
cellulose fibe rs (length <4 mm, diameter .apprx.35 m) 3, low-alkali 
sulfate-resistant Portland cemen t (90% <44 \t and 10% <3.2 
>0 47, ground fly ash (90% <30 50% <5.4 and 10% <1.0 

21, and Si02 dust (average particle diameter 0.1 m) 20% had filtration time 
103 s and with autoclaving temperature 160° had modulus of rupture 20.3 
MPa and d. 1399 kg/m3 vs. 41 s, 15.6 MPa, and 1284 kg/m3 with unground fly 
ash (90% <44 ji, 50% <14 ^ , and 10% <4 . 4 ») as fine component 
instead of ground fly ash. 

fine ultrafine aggregate building material; cellulose fiber reinforced 

building material 

Pozzolans 

RL: USES (Uses) 

(coarse and fine and ultrafine, in fiber-reinforced shaped building 
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Description 

coSnganaxcaeeofwaterh^ 

andSring. on 8 dry weight baste. 3-20%. preferably 5-20%. En particular 7-1 6%, ceBdoso fibres, after 

"ySZ^Stt^ in connadkm wtt the above P^-H-^ oudng 
of tho green shaped artldos, which may bo pressed or unpressed, may tako P 1 ^^^^ 

SSS«a brtvww about » end 1WC, or by eutocteving. La. beat treatment In the presence 

cf saturated steam at super^atmospheito pressure. 

Tossed shaped arfrtrf are products, during the manufacture of which the green shaped artides are 
/vunmMixut irt mi additional conwession step, typically at a compression pressure of epprax. io Mf*a 

^^autcdttredrurfu,^^ 

8 MPa, a* 8-16 MPa and are walMutted aa bunding materials. e.g audi as flat or corrugated sheets and 
panels used for roofing and Interior and exterior dadding of buildings. . . , nrrt _ 

Numereua processes of this Mnd are known In connection with fire manufacture of unautodaved pre- 
fer exampte US patent ejwefflcaflon No. 4 2B1 764 describes the manufacture of building materials 

oralned addffivemaybe added. La to provide Improved plasticity and fibre Clep^durlng ^manufec- 
E oTthe green sheete. Typical MOR values foreuch unautodavad polyotefine^rweinforced sheets are 

^tSjdertapad^ 

fibre dkpaiETwUtfi to obtained by fntenafva mechanical t ^ n ^f»^^SS?S ? 

deweterfng same. It atao describes the toe of a Are filter. 

haXTaepecificeu^ 

Kamartofaa .nucha* 10^ 

unautDdavadfibreHatnlb^ 

cantaaes ore calculated by weight unless otherwise Indicated. 

It was later discovered that the said Intensive treatment could bo avoided. If. during the manufacture 
of the brtteJly prepared aqueous fibre slurry, coBoMal hydrophBto partWesare us«J as dtep^lon^t, 
^special ccEsfltea-and/orday parfides. such as Aerosl 200 end Ludox HS40. In amounts c^prox 
2% TWoa! cellulose fibar-dosagss ere 2-3%. typical binding agents are Portland ceinant and pondage 
cerr»XelcontaWDg uptol^of thaabowUFS as P^Bn. This taenia te^de^dlnEPp^ 

SeSca^47l5^ 
HenS^oMalnrf 

12-18 MPo d densffiea of about 1600 tatai*. . „ . 

Addiltoncfptesfifytngeaer^^ 
torri^hmruarrteofB-IO^whenmararfad^ 

3 containing at toast 5% cailulose fibres Is known from QB patent soecificflflon No. 2 045 SfML Atypical 
redpoforftatsheata Is ag. 84^4 Portend cement. 10.9% cotton fibres. 05%rryton fibres and 6.0% ptaa- 
Sapnt ^octoklai aaica, thuspredudng products with MOR valuas of about 19.5 MPa ata den- 

^ SBpafem^Sson No, 2 048 330 and EP patentspedHcatlonNo. 68 742 ag. describe the use of 
the atow UFSaa poizoSan bi the rnarurfadure of unautodaved sheets. The latter specification concerns 
the manufacture of a* flat or corrugated, preferably pressed, edtuloso furre^alntaced Bheete. typlcafly 
SE«P*^ cotton fibres, 87% Portland cement and 25% UF8. After curing for 

about 18 MPa ata density of about 1600 fcgfm*. _„ ... 

Firefly numerous varfante of the process det^bad ta the Wiodudton lire Iok^ 
tho manufacture of eutodsvDd products. 

UbacteraderlsdccornrtKmfBalurecf^ 
por^te rSco^onent. a nmoccrnponarUwrf an adduce component, the acidity of the iaitoruBualty 
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only manifesting teatf under the reaction oomfinona prevailing during ma autodaving prccass. MdWonalty 
SZdS^ be used. La placing aaents In the ^^f^^^^Z XE 
es Caboefl, Ludox and bentonlte. Known lima components Indudo Portland amen*, hydrated one and mM- 
Sn^^own add alllc. consents reactino during fta autodaving w*h fta nrr» <W"* 
faSnof ealcarm eOicata hydrates hdude ground quartz, dice eand.datomlto ami/or fly ash having a 

^X^dSn^^ 

and cJattZTnatao of fta cured binder*. Whereas the uneutoctoved. «ff^^alnry conatetof 

anaS^oaWurn sUtcate hydrates with fairly varying 

JXwtucterr«lrilyconsWofa^ 

oontalntng practically no frea Itmc Tna chembri and morphofogical atructore of fta 
mabX r«w a ^plaxfunction of a number* feotora, inducing the nature tf fta start- 
tng materiata and the reaction conditions before and during fta autodavtng. Due to '-^ a J™^^ 1 ™ 

r^n^a^^ced mSVere^bfiay compared with the corresponding properties of the unaute- 

^fiSLpl. of a fibnHrinftrced eutndaved product la deecrlbed tr. US Pate^apocfflcatlon No 
3 601 nwwittens a typical ntoireof15% asbestos fibrea. 51% Portia^ 

•Wfaal^Afraefi^g aquaoua slurry b prapamd from this mixture, whamator oreanaha^ are 
Sa^byda!«na^«Jd 8 hiny.Tha» 

ORrite pmoeesaa using hydratod Mo, Portland camantor mbduraaftaroof, ground <^^**sanA, 
toTS « .Utei inZrt* having a spacmo surface area within the range SOI^OO cmV* 
B^aarea of iabaatw enea. <^ 

fibres. 16% Portland cement. 313* hydratod lima, 235% ground quartz end 12% rrdca **»™*™ us 
spsdflcabori No. 4 101 335. Thto product has a typical density of 760 fcBto^and a MOR of13^MPa. 

Autodavad producto of Bile kind are elao described on page 6 of Danish patent efo^" 0 " N °- 
387W8C. oa eontatalhfl 3% oeButoao fibres. 3% hydratod One, 40% fly ash. approx 30% Portend cement. 

of BDorcx 1300 kfi/m' and a MOR of about 7 MPa. 
TitodavBdcclIuJcaomxro^lrdbrced pmc^ctoareturtterdascrlbod In fta fouovitng apedfloattons : 

6B patent acocfflcation No. 1 421 5S8 describing the manufacture of ^^ ^^J^' ™ ™ 
baa^Wrn^tereawfththe redpo 332% Portland cement. 38.1% dWomlte. 6% cellulose fibrea. 1Z2% 
glass fibres and 7.6% p8riteljavlrigaM0Rof4JMPaetadenatytf8Wk8^; 

US natont fmecfflcation No. 4 040 851 describing fta manufacture of mrtodaved products, e^g. on ma 
baa^ WmS™fte redpa 60.1% Portland cement. 183% dlatomte. 02% cenutose tWand 
various additives having a MOR of about 8 MPa at a density of 330 Isgftn 8 , end a c *]'^*~~2i,^ 0< ^j 
wiftgn^aututetn8tead(jfdlatoniSer^aMORofabou»21 MPaatadanatlyef 1600k8An»;and 

US patent epodflcotton No. 4 1 32 665 doedrlbtng Iho nramrfacture of uutodovod products, e.g. on me 
taiito of raw mbdimw wlft tlto iBctoe 1(f% Ported 
10% csltaloaoflbresrisvtngBMORof loa&^ata* 

Aepre^Br/rrarrtfoned.trwusotf 
audi aa CaboaS. Gaafl. Neoayl and bentonfte, la alao known h connection with ^ ma ™ fa ^^?^ 
laved ittxiucta, a* from GB patent a 
autocKJod^ 

4% oalh^ flbfB*, 2% oftar fibrea aitd 

UOBlSKwM fha raetoa 48% hydratod One. 413% flround quartz, 4% oellutow flbrea, 63% other 
fibrea and 3% bantonfio having a MOR of 163 MPa at a density of 1 350 kgynA 

Another process of the asms Wnd using 40450% cement, 3040% ground quartz and 5-15% cellulose 
fibrea and possibly ptestrfytng agents of the eame kind. &g. cdtoWal sSl^ whir* rmy Dartiy n ^ SCB ^ 
^S^SSL SITaVand 10% cdioldd silica dbposton agent, b also taown from , ft. .ape* 
Sof^atomapaca^rtlon No. 08 741. Hereby pressed sheete having a density of about 1650 fcg/n* 
arid MOR vateos of 16^18 MPa may ba produced. , . . 

RnaBy. EP patent apadflcafon No. 127960 deecrlbea the manufacture of autodaved r^ra-refttocod 
ehaped artJdes having a density of at least 600 kgm^ wSh a rnatrtx owed «^ "^.^ 

eompiWno ft a atepo of traualry p^ 
l^oeo^ cilcutotod on the total eoDd content. sTea. line and/or llrwKxmtalrtfng material, «ich aa Port- 
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tend cement end possibly ptasttytng agents In the form of coBoIdsl Bfflca- end/or day r*^emicdter 
ZtS" SsS^ in relation to the amount » 

davtog the sreen shaped arttdea. possibly after presdng and preeurtng. According to this process me 
5 emjeoua dun* calculated on a dry weight basle contains 

to camsnt&nd 

M( ?tlJhSat1W08 tamed by this process exhibit parttculany high strengths relative tothetr density, 
cant difference la ttodensffiesas well as In the MOR values of onproseedandpressed P^"^!^^ 

cf^ Thtote probably due partly to the more compact character of the rr^rtx ^j*ep^ 
u£ZL JSniffliy perTpossesa a higher MOR. but also provides Improved fibre 
l^^h^rZ^SL obtefo* wBh ftamore porta* matrix obtained In an unpreseed sheet 
» ^ct^^S^ such an addllbnal eheat compresalon atop In f^f 

rep^n^oonelderaUe hconvertence, partly for reasons of fm^mentpartly because It complicates 

fte z£^r^o^ 

tJSm* dSSiSmsfly amounts to only about 60% of *^J**J^*«*!££ 
s* reduced etrength of wet sheets In relation to dry sheets la due to reduced fibre anchoring tn the wat matrix 

as oompared with o dry matrix. 





"The object of the present tovenflen eonatats in prevrauig a prowM w •««»'•■»» ~ 
of proSsuchZat or corrugated panels oraheeta, ag. used for roofing. to ^^^^ d Q tf 

a> eliminated rrrrfbvrWch the FBonrdtao^ 

TtorSp^glybesnSthatuw object 

» ^^S3aparude ate distribution exhibiting ordy or* rru*fmuxn. comprising the hydraulic binder 
and poaalMy a aHfca- or slfcata-oantalnhg, preferably pozrolanlc active adiaive. 

tn particular pozzoJantoectta 

ably with a parfido size distribution exhibiting only one maximum, . t -. hlfca ___ 

40 3-25% of errultra fine prefer^ 

1-0.02 jiro, prefarably lesa than 0.5 iim. end 

<W °JhC^r22^ducte&rrmrf 

and MOR, which prevtoudy could only be obtained for pressed products. Furthermore, ^JStam^ 
« wean ftal MORvduo In wet — *»••"•«•« --m^^^faromducte manufactured according to the 




mainly noa within tha 1 um to 0J12 ^. and a rnatn fraction wmprislng rryo^ Wnderj^ wldave 
J^j^dawWchirednryto 

nX iSSSS to reah fraction (calculated on a weight basis) la In the 6M0 am^dcr;. Rjr asj «0 
SnSr-nt aa ordinary unground fty ash endground ^££1* ^^^^ 
gadtonandtto1M|ini4tadlrj^ 

^TtJTcfoScto^ 
an^OTthanthaF^acttitTmgtotte 



parttetostiaof1t>1iirn,ar«lBnF^atolessthan1.0. ^ , . _ Aa ^ atMtt 

^TOa Is believed to result In a more dose and compact pacWng of to^"*"" ""^w^r 
produd!e*c«mfJng for the fectthattha present products exhibit not only higher density but also higher MOR 
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values. mbaKy as ai-suItoJ InherentmaMx swn^ and ^J^^^^J^. 

IXnnare. toe fiman ahaped articles manufactured by tha procasa according to the «™«^J*™* 
eJKSS^SSnibyS ahapabMy which axe partfcuiarty advantageous to connects with the 

^wBtMORvatuaaaraattham^lO* Maonanl Marthas 

Tha procasa according to toa Inventor, may be ^f,^ "^^^S on^S 
mc oiuieeBonwlto|mipfmiBontf^ 

oaaSSS aSSSTlaDhln. and to^ttop**^™^***^*"™™ 
thomi^fonnMomatafWmayiOT^^cnao^wBtahtbas^ 

40-76%, preferably 40-65%, In parttaiiar 45-S0% of the coarea m^tmfel. 

Mt ^^to^p^arrto» 

case dm met*: taming matailal may ooiniirtea,<ma<try«rt^baate, 
40-76%, prefemMy 40-60%, hparficutar43*5%cftho coaree material, 

3^v£^**B*. In partfcdar 5-16% of tr* ultra fete additive, and 

eta* 3 out on « Hatertak Machma or a Magnari Machine andthagraan s^artictoa am cu rad 

5040%, preferably OW0%, h pafcutar 0545% of the coarse roatww. 
645%. preferably 1040%. h paitlcuter 10-20% oftheftosiiAfiuve, 
a^5%,prefaraWy6^^taparB^6-15%ofmauara^ 

040% other eddWvea. . ^^^^ 

Aoiordlngtoprefen^ambodimem^^ 
fhn aSSracfioo of the coaraa material constitutes at toast 80% by weight of aald materia), and toe 
^mC^tte^lo^rSon to tha 10-1-pnrfmclton of this mataria) to larger than 1.0, preferably 

C160l preferably having a Btetafrvalua towar than 2500ot«8. 

^Saema^aJmay comprise rnore than one typo of ocerao material 
ofSS^p^^WPoXrfcarr^^ 

*£toC*£ as unground fly «h andfor possibly B™and quartz, with a we^ht ratio Portland 
ground Z pessKlgZnd. rrKrier, oround Quarto. Keaetaur. rice husk ash. calctom 

^pTfic aurfaca area of e^*to*g and I'lal fibres ; 

Profeired fibres are :eyrthetfctoomaite^ 

SS^p^crytenTidaflbrea ; and/or natural entente fibma. such as ceflutosa fibrea. 
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a* atvwa (ha anuecua duny contains 3-20 welght-%. praferaUy 5-20 weights. In V*0aif 
7 HK^ZS^tS^TS^teb, cdlulosa fibre*. Preferred cellulose fibres arejeteded 



idtorvrt^thDflbrealndiirfa WflWyflfartflalad 

SflSnSd matrix fcmdng mataW may con^o CW0% ^f^^ 1 ^ 

aoted^Tere. such as mica, vemtodlts, pariteand «panded day ; f 0 ^,^^^ 
agaXS andhardsnlng accsteratom, such as calcium chloride and ^'^^S^ 
marina flMa. ««h as adnulaf WoSastonte crystals, and oroantoor Inorganic piasfflying ana 

SSSr^dd^parfidea w2h a dombaang parade fraction ^ 
^TeSSnute. SXbJy pi,rfonT»d at temperas t«*«>en 100 and WC. In particular within 

» and^SiS S>dng tnaWhlng mate**., possWy adding wate* to raach a euftebla 

InuX toSse tha ultra-Cna silica In water having a prUriue exaaadlng a, r^oj»n9y e&jngj to 
SSK TttKSew sllca dispersion and finally admbong tha «maWngnr^te «^"»"°™ 

to^SSiCSnably becaueelhaullrafinaaaicatl.iatbiabasic envfr^ent wmamt tha surface 



KM 00%, boforo the autodavtng step. 

Hid bwantai b fattier IfostfBtedlntfteExamptes. 




of about 20° SR. length : abouttO mm, damater.aboiiMeMm. 
Sandam*K: 



48 length : less than 4 mnv . 
diameter : about 35 pm having a dewatertigrcstetanceofaboUH^R. 

SawfamaK,tf>SR: ^ m ^ M ~ 

Sandame K refined toadawatertng wBtetima><*TeSRix*20,2i,23. 

Stora32: 

a Readied ceButose fibrea (Pbius) (Kraft cellulose), 

dtonrntar:abouta5MmhawIflgada«ra 8R - 

Stem 82. 40* SR: 
Stoni32«rfi^toadewirtei^ 

65 
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value; about 1A average particle afce : about 1 3 pm. 



Addflvaa: 



« avefl*apttteteato:<^tt|«n. 
atea : about 14 pm. 

Ground fly art 100. 800. 600. J and G. vkte arnnpte 1 end tebte I. 
2ff Ultra tt»ttMfflvo: 

J^pacite surface (BET) : about 25 rife oarage paittdsdteiwtorraboutO.liiin. 



so 



Machines fit ftfltauaMal actio. 
Bench acaio pxpertmenta : 
Producttan Prorata* : 



^ rpjn 3 the tmrea we. to ma 

dbpeSoMB* «»» irixnre was eulpad at 3000 r*m. tor is irtn. 

48 stuiyorooarefiwi; 

te JvSfSS,3» staty was. prepared by adding Bta ramalninBcon^^^mato 
iSSS^^" an^Tcoresponding to alight ratio water tP*^*™ m* 

red at 1000 tp.nv for 6 rate. 



SB 



8fw^fcmmgpresaKaoonipiw«««.i» 1 on an Industrial seal 3. 
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Procedure 1 (autoctaving) ; 

The ^els wow c«md in tt> 9 faDovrfng way : -n« ^ 8hee ^^f^" ^JTJ^Z! 
topeinaZ^tofcrWht^r^ hun*flty : about**. T^™?TZZ2Z 
SvodwaliB pressure period of W hours, a M pressure period of 16 hours, and a deeroesurtztng 

period of 2JS houro. 

Procedure 2 (ordinary curing): 

The green sseoto vrare cured In the following way : Tho greon steals wsmpl^don 
topt taaCidtty tac for 24 hour*, relatrve tamaday : about 85%. tan peratore 26^. Thereafter the sheete 
were«ubnieiBedlnwiila-Qndc«r^et2<W5 , Cfor20daya. 

Procedure 3 teocetereted curing) : 

Tho mean eheata were cured In tha Mowing way : The g reen sheets were pi aced on a ^ P" al f a "f 
ware ^ISS^tawto and cured at 20-25-C far 6 daya, wlmredto the 8t^«ere cured underwater 

Teaflnfl Procedure: 

Fflfrattori tana : 

A perton of «luny eoBMi^Ing to 109 fl rf scM 

AimddiW drop In suction pressure tndfc^ to 

i tha period of flma torn atart of eucBcnto prasaure drop. 



BT-maxdrysndwet: 

The cured ahaeta were subjected to bending testa in whJdi the curvature of tha ^^"^ 
rnJnedla^Z of the load^ZWICK 1454 tasting machine with 4-pohttoad wBh a 
cMflO n» etuUSSmm armof momentum waa used. F«oa/dafemiatton curves ware registered. BT-<nax 
tostoS the De*0« stress at mffldmum load, also referred to above aa HOW (modulua * "ware). 

v^fo748 home, and Mr/ designate that nmsuremsnto were made on sheets which had been dried 
at1ia a Cftr48hois& 

Exenutol. 



Ground fh/aabwaaflrouadto en taeraaahfldes^ 

Fly oah with threa degree of fineness wera produced, designated 100, 300 and 600. the respective 



TVw>eddBomd types 4 
Trm grain Btodtetribution erf 
Slf^iisadlnttefbBo^e^^ 

Grain eta anafyeto and F- vafuea for flieaa matstials ere ehowwi In table L 
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tofts 



Caimafcon t*»h«an sheets pmpmad aggrijnfl to r™miion and sheets i 
known art (autoctoved pffduaa)-. 

Rw «wW expert*** wen. paftamsd wift p««lucto, * sweats accordlna to the Production Pro- 
"Texpertnents 1 end 3 Bh^ato pn^cad — by the ft** and th*. s.uny 



20 (wet) of ebout 35-37 MPa 




80 



fly ash. 
Exampfo4 

wffttn tha ianfi* O65-0.76. 



45 



Example 0 



I tp ftp bwcnttei pkI aheeta i 
f and accai grated cur 



itottio 



CO 



a 



lteaitdWfiJw*»afflaa. 
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Comparison brfwaar. sheote prepaid ecoordlnq to the in-rtfan and sheata prepared acting to the 
Imot nt fflfe rimy. onUnar y «"l accelerated cuftefl). 

«u£^TteZZZ Procedure. The green eheeto were dfvUted Into two batchy and cured 

ItfaO 1 



40 



45 



1$ bduslifal experiments 
Exantpto 7* 

ExpBilmflTtf ci a M ftcate Hfltechek macftln a. 
Exppriffiflnl HI* 

400 kg Sand*™ K (ItkI 10% w«tor) ware pulped for 15 rrdn. wdh 88291"** <" a 
pUp^ iSteg pi was ^ to a deoree of freenasa or about a° 6R end ^^.^^ 
« Srricitfto 1 OSKWI CulP was pumpod to a 28 rri> Eschor Wysa pulper and pulped for 15 rntn. with 

dS 48 water) wam B^ded and mixedfbrS minutes. Tha raauWng pulp had a aolld material ccn- 

Thafltt shaete were eubeaouentiy processed Into corrugated «heete in a conventional coronation 

ctevSaS^TrLw precadadbyapramrano period of abo^2 r^and^o^ bya 
SJeLrfebifl period of ab0ii2hmini. Thaemen sheet* exhibited exoeptto^ ptestto properffea, aa there 
^ . . ... u < i~ <tfW dnformatlonB after the corrugation. 



S^n^BScJoffaonaflon of erodes orwrinMoa or othwdefcrroatona after the comigflBon. 

ExpaitaentH2 

R»cornparteonar^ooxm8beete were prepared^ 
H1, tha 28 kg around fly BSh G. however, balnfl replaced by 25 kg ungrcund fly aah. 

Experiment H3 

»n 




In tfiB cxpenmcraBTBaiB wtuu (h«j«uou ~ — » — ■ » _ 

aatoexportaertHl.teJwevar.wifotheex^ 



65 



Testcouponawereeut fiwn Hie aheate produced inEXwnmemm. tu. ™r» 
and BT^naxwelvaluaa were maasured on the teat cwipona with rupture perpendlctilarto tha oomigattore. 

l^SSS^uS^dinexparin^Hl e^eupertor^^^nroWton 
according to «te toventton (HI ««• H3) both ha»areira*al)h/Wgh«li8i«thleval. 
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Example 8 

Expgrtmsnta en a nil actda Maananl Machine 

5 An aqueous shiny having a weight of 1222 g pari (oMrospondlng to a water/sold ^ajx** 3) and 
con^g 3 prnt^IflM Sar^io K, 22" 8R, 9 parts by weight EO. 8 parte by <«t « 

Parb^^ht greundily ash 3, a nd 50 parts by watght LSC ccmentwaa prepamd as dasoibad i, Boanpla 

^taprodunte wore bated by maasurtng danatty and MOR wat (vrataraaaked boards) in the machine 
dlfecfion * 

lb evident thatthe pn»ant method b da* usable In oonnedton with the production of autodaved 
is sheets en a Magnenl Machine. 
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Table II 



Experiment Ho. 



BO 

Sandarne K r 23° SR 



lsc cement 



Fly ash (unground) 



Ground Ply ash J 



Silica dust 



Filtration tine (sec.) 



Slurry type 



9 
3 

47 



21 
20 
103 



Autoclaving temperature r °C 160 



BT-utfu wet, HPa 



Density, kg/m* 



20*3 



1399 



TKt thick slurry 



13 



6 



10 



IS 



SO 



33 



S5 



40 
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Table II < continued) 



Experiment No. 



EO 

Sandaroe K f 23° SR 



9 
3 



LSC cement 



47 



Ply aah (unground) 



Ground Ply ash J 
Ground SlOj 



Filtration time (sec.) 



Autoelaving temperature, P C 160 



4 (C) 5 (C) 



9 

3 



47 



21 



BT— max vet, KPa 
Density, *g/»* 
TNt thin slurry 



9 
3 



47 






30*3 20,9 21-4/18.3 
1377 1239 1275A222 



45 



59 



69 



10 



40 



Experiment Mo. 
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gable III 
6 7 



EO • 
Sandarne K, 23° SR 3 



LSC cement 



47 



9 
3 

47 



8 

9 
3 

47 



9 (C) 

9 
3 

47 



15 


Fly ash (ung round) 






21 


20 


Ground Ply ash 100 21 
Ground Fly ash 300 
Ground Fly ash 500 


21 


21 






Silica dust 20 


20 


20 


20 


25 


Filtration time <sec.) 185 


203 


190 


125 




Curing A 


A 


A 


A 


SO 


BT-max vet. MPa 23-8 


24.6 


28.3 


20.9 


35 


Density, fcg/m* W* 5 


1367 


1377 


1239 



A: Autoclaving at 160°C 



45 



15 
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Table IV 



6 


Experiment No* 


10 


11 


12 


13 




£0 


9 


10.5 


9 


9 




Oartfin rna tf 




1.5 


3 

• 




10 


Sandarne R, 23« SR 
Stora 32 


3. 






3 


15 


LSC cement 


47 


47 


44 


47 




Silica dust 
Ground Fly ash 


20 
21 


20 
21 


15 
29 


20 
21 


20 


Curing 


A 


A 


A 


A 


25 


BT-max wet, MPa 
BT-max dry, MPa 
BT wet/BT dry 


27. « 
31.1 
0.92 


29.8 
29.7 
1.00 


28.2 
31.2 
O.90 


30.0 
29.7 
1.01 


39 


Density wet, Kg/m 3 1344 
Density dry. kg/m 3 1357 


1378 
13SS 


13S1 
1348 


1311 
1287 



Ai Atttoclaving at 160°C 



40 



45 



09 



16 



60 
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Table V 



10 



15 



so 



25 



30 



40 



Experiment Ho* 



BO 

Sandarne K r 21° SR 



Fly afih (unground) 



Filtration time (sec-) 



Curing Procedure 



BX-aax wet, MPa 



14 

6-7 
3*3 



Density/ kg/n* 



Coring Procedure 



Density, Jcg/m* 



11.2 



1327 



1310 



15 (C) 

6.7 
3.3 






8.4 



1252 





55 



17 
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Table V (Continued! 



10 



1B 



20 



25 



39 



SB 



40 



Experiment Mo. 



£0 

Sandarne R, 21° SR 



Rapid cement 



Fly ash (ung round) 



Filtration time (sec.) 



Curing Procedure 



16 



6.7 
3.3 



Density, kg/m 



Curing Procedure 



BT-max wet r MPa 



17 (C) 



6,7 
3.3 




10 








45 



BO 



Density, kg/m 1 



1315 



1278 



SB 



18 



13 



70 



25 



SO 



35 



40 



49 



CO 



Experiment No. 
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Table V (Continued] 



18 



£0 



Sandarne K, 21° SR 



Rapid cement 



Fly ash {ung round) 



Ground Ply ash G 



Silica dust 



Piltration time (sec.) 



Curing Procedure 



BT-tnax wet, MPa 



Density* kg/ra* 



Curing Procedure 



Density* Kg/** 



6.7 
3.3 



20 



2 

12 .0 
1312 



1318 



19 (C) 

6.1 
3.3 




20 





2 

9.1 
1253 




a 



1& 



10 



18 



20 



25 



SO 



SB 



40 



43 



CO 



55 



Experiment Ho. 



BO 

Sandarne K, 21* 8R 
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Table VI 

20 

6*7 
3*3 



Rapid cement 



Fly ash (unground) 



Ground Ply ash 0 



Filtration time (sec.) 



Curing Procedure 



ar-ma* vet, MPa 



Density, kg/m* 



Curing Procedure 



BT-max wet, HPa 



Density, kg/m' 



77 



20.3 



1314 



21 1C) 
3.3 




20 








12.9 



1251 



20 
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Table VI (continued) 



Experiment No. 



Rapid cement 
Ply ash (ung round) 



Ground Ply ash G 



Silica dust 



Piltration time (sec.) 



Curing Procedure 



BT-max wet, MPa 



Density* kg/»* 



22 



EO 

Sandarne K, 21° SR 



6.7 
3.3 



75 




S 
71 




2 

11.7 
1291 




Curing Procedure 



BT-max wet, MPa 



Density. Kg/m* 



3 

16.3 
1300 



21 
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y n ui* ot (continued) 



Experiment Ho* 



EO 

Sandarne K, 21° SR 



Rapid cement 
Fly ash (unground) 



Ground Ply ash G 



Silica dust 



Filtration time (sec.) 



24 

3.3 
60 



20 



10 



124 



Curing Procedure 



BT-max wet, HPa 




Density* kfl/o* 




Curing Procedure 



BT-ma* wetr HPa 



3 

27.3 



Density* *9/»* 



1338 



22 
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fable VII 






Experiment No. 


HI 


H2 (C) 


H3 


ED 

Stora 32, 40° SR 
Sandarne K, 20* SR 


3 


9 
3 


12 


LSC cement 


~ " 47 


47 


47 


Fly ash (unground) 




21 




Ground Fly ash G 


""""" 21 




21 


Silica dust 


20 


20 


20 


Curing 


A 


A 


A 


BX-oax wet, MPa 


16.2 




16.1 



At Autoclavlng at 160»C 



Claims 



1 A prooess far «ha manufacture of aabeatos-iteo fibrc-rdrtforcad shaped articles having a denaBy of 
etleaatlOOOkg/rn'wah a matiteof a cured tawaart* Under. In which W™**!*^*** 522 
dewatrnlna anamraoiB slurry of fibres and a matrix forming material oomprtstng particles of an In^arto 
ST^eTa^^^in«Banfo additfVoand possibly otheraddiSVas ootrtalnlng an excess of weter 
Eton to toe anvnmt nsceaaary to eec^ curing cftoe hydraufoblntor, endowing, ™ e^ watolrt 
bX«Q%. prafanabJy 5-2oTta partteulBr 7-15%. cafluloaa fibres, afterwhfeh »» gnraaahaped articles 
are cured, characters* In fiial the maWx fanning mateitel ""^^ ^ a ^* e ^™ b ^^ h ^ 7f , 1B 
4040*. preferably 45*5%, Gfaercarea material with an average partldeateof 35-12 ^ «^^^ 18 
um.JrefeiBMywimBPBit^ 

end possibly a aSJca-or eaaato^sontaJring, preferably pozzotenic active addBve. 

MsSTpraferabty 1 040%, Cn partial 1045%. of a fine Inorganic, preferably ^,°™^ t t C0, *X 

alfrwlto a i>artietoatie distribution erdubUto^ . . . „ 

rfanllto fi«> incferaWy imad^ 
1-0.02 tan, preferably losa than 0.5 pm, and 

**? A^rocwBCconOna to da!m 1 wherein the dewatering atop le canted out on a Hateehek Machine 
end the green shaped artldos ere cured by autodevteg, eharacteifeed In thetthe matrix forming material 
eomnrteea, <m a dry weight baste, 

40-76%, preferably 4<W5%. in particular 45-50%. of the coarae material. 
1045%, preferably 15-40%, In particular 20-30%, of the fine additive. 



EP0263723B1 



3-25%. pmfemUy 10-25%, In paiflcular 14-22%. of the ultra fine additive, end 
0-30% other addjuVsci 

3. A procasa acodlng to claim 1 wherein the dawataring atop Is carried out on a Magnanl Machine and 
thagjeenitoapedariolesew 
prises, on a dry wejght baste, 

40-76%, preferably 40-60%, In particular 45-56%, of the coarse material. 
1(M5%! preferably 1540%, to particular 2545%. of the fine addfflva, 
3-25%. preferably 3^0%, In particular 5-15%. of the ultra fine additive, and 

<WQ% other artflthm t . . M u _ . . *.^ Mnt% 

4 A procasa acconflrg to claim 1 wheretnthe dawataring step to earned out on a Hatschak Machine 

or a MagnanI Machine and the groan ahapad erflctes are cured at atmoapheric pressure, characterized In 

that the matrtx forming material comprises, on a dry weight basis, 

50-00%, preferably 60-30%, In particular 55-85%, of the coarse material. 

MS%, preferably 1 040%, tn particular 10-20%, of the fine add Wve, 

3-25%, preferably 6-20%. to particular S-1 5%, of the ultra fine additive, and 

0-30% other additives. _ 

6 A process acoonllng to any of the proceeding claims, charactertad to that the 5M-|irn*actton of 
the coarse material conafltatee at least 60% by weight of said material, and that toe weight ratto of the 50- 
10Wractton to the 1M-ujn-ftecflon of this material fe larger than 1.0, preferably larger than 1«2. 

8« A process according to any of the proceeding claim*, charactertad bi that to™*™*^* 
flu>nnoaddBh«eorisfltolBStf^ 

urn-faction to flu 1 0-1iinv4ractlon of this material la less than 1.0, preferably less than OA 

7, A process according to any of the proceeding claims, cfiaractarfccd in that at least 80% by weight 
offteutaflnoaddklvehasapaitWeatowlft 

8, Aprecess according to any of the preceding dafma, characterized In that the coarse material fa Port- 

larri cement prefendfrc^ 

aAprcoesaacconflngtoanycfthapre^ 

pn^ea o irixtiirac^FH«fland cwn^ 
wftoawdgrrtrettoPorfla^ 

1a A procese according to claim 0, charactertad In that the silica- or altaaJa^ontaJnJng addtnve In 
the coarse fractfen la unground fly aah and/or possibly ground quartz. 

1 1. A procasa according to any of the preceding claims, charactertad to that flie addtflve bi the tine 
adoTuwta ground fly esfcecas^ 

eaJcfumcarbonata or Wdlastonite. 

1 2. A pfc^eaa coc»nitog to eiv ^ the pracadln^ 

flneeflteKiontatata^ production of aiilconorferroallJcon with a apeeffic surface 

area of 5-200 n£/g» preferably about 25 mVg, and an average particle dlamater of about 0.1 urn* 



Revendlcatlons 

1.Prcce^defaMcatkmcr^08facoim 
vdumknie <f aumo&ta 1 000 fegfo*. cornpronant una matrfca dun Uant mineral durct, dans lequal des arttdes 
feconnee ft ratal vartawt fames pardeshydratatton d*une iwspenston aqueusa da flbnea et e?une matters 
formant la mairfca, ccmprenant das parflculea (Tun Rant hydraidlque mineral, un addffif mineral an partfcu- 
les, etfecuttaBvemont tfeatres eddttifa. contenantun exces (Teau par rapport d la quantite necessalre pour 
assurer to Airtdssimter*^ 

ranca 5 420%. an particular 7 ft 15%, da fibres do ceflulcse, apreaquol lea artidea faconnes ft t'elat vert 
aont durda, caract&ted an ce quo ta rnaflarefonnant la matrica comprend, eur base ponderate seche, 
4Oft90%»dep**Brenco45ft85%ktfur»ir^ 
do 35 6 12 urn, de prfferenca 26 ft 1 8 pm, avw 

tent ouMn sad marfmurn, comprenant to liant bydrauBouB et evenfoarflement un aridiBf acflf oontenant da 

la eSteeou unsEcato, de pntt&rence pouzzolartique, 

5 ft 45%, do preference 10 a 40%, enpait!eu!ter10ft35%.d\weri(Su78itf 

faience de la sHIce ou un silicate, en partlcuifer pcuzzotanlque, ayant una dTmensfon gjanulomfitrfque 

moyenne do 10 ft 1 um. da preference 7 ft 3 uin.avocde preference un^ 

presentarttou^meauimaxtrraOTV ^ . . . _ 

3 ft 25% <fuft eddftff acfif uftraffn, de preference pouzzolanloue. ayant una dmenaton granutornetrrque 
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moyanne comprise darn Piittarvalla da 1 a 0.02 ^ do preference Werleura a 0.5 ^m. ot 

"rpSdTsS^^cation 1. dans toque, r4»pe do daenytotaHen est -a. 
rr^B^^^t to. ^6.50^ ft Pdtat vort oontdurcfe parauterine, earned en ce que 



40 a76%0, do prattienee 40*55%, en partteuller 
45 a 50% do la maBere grossKre, 
10 a46%, da preference 15040%, en parttajHer 

fa SfpSSo a 25%, en partner 14 fi 22%, de raddH uttntin. et 
0 Tp^eTS'r B vendlca tol 1. dan* .equal Petape do deahya^atton ^^ ^^ 

la matJere ftxmant la mafrte comprend, aur base ponderate aecne. 
40ft75%,d«pr«4«noe40&e0%.BnpaTUotiJiBr 

45 a 65% da la madam graaatem, 

10 a 45%. da preference 15 440%. on partteuller 

f/JSi^eSS'a 20%. en partl«Dar5ft16%.doraddlWUltrafin.et 
0 *Tp^^™™«<*»™ 1. -ana (equal retope da o^shydrataflon oat erfortee, m run. 

BO A 80%, da pnSarenee 60 a 00%. an partteuller 
65 6 85% da la matiaie grosaBm, 



10420%, do raddMCn. 
8 a 25%, do prtMianee 6 a 20%. en parBeuBer 
6 & 15%. do raddWultrate, et 

° & TpSH^^b auatoonque das ravendteationa precedentae, caractertee en ce quo la fraction 
^ enSSda la ftactteTBoTlO an, a la fractal de 10 a 1 um da cote maflftm est aup&teur a 1.0. 

* * *i ^ t 9. 



'^^Zte^ W»nque de. rovondlcatov. precodentea. caractarfei en co <^^^ 
de BOft^mdaToAlSfti^Sai mo!na 80% en pddade ladte ma^a «en »«» * 
P^ritoido60a10pmalafrHc&nde10a1uindece^ 

^l^es^Pune^ 

en poIdadePaddlfiiliiBfin aunodlrnonaton partatelre aT" 80 ^^^^ °® ~ f^SSa™ 
^ aeton Puno Quotaonquo dca rovendteationa ptScedentes. caracttatee en ca que la maflero 



^"T^^t^^^^^ Pontes, car**** en aequo .a n^e 
P^£S^«S 




do praMrence pouzieteJ*|ua,la rapport en | 

^0 S^^nte ravandbationO. caract&tee en c» que PaddW contananlda la aBice ou un silicate 
oi^SS^SeC* <to to cento votente nen broyeo etfou evenl»al.ament du quartz 

lM03 t; Precede aelon rune qudocnouo doe revemficationa precedentaa. caracterfee en ca quo PadoWde 

ouartz breve, du Weaetauhr. da la cendra de telle* de ritdw ean^matedocali^iwdolaw^ri^ 

dtraSa^uno nouaal^ the de Sire, cortenant do la aSfca, orovenant da la P^^^^T?^ 
J?^„ »u,.« „«, nurfeca 8o6dnau« da 5 & 200 mVg, de preference d'anvlmn 25 



deaEofumoudafenosaicUinietayantune 

mVo. etim dtametre moyen de partkadoa d*envkon 0,1 urn. 
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AneprOehe 



1 Varfahren zur HeraleBung von aabeaBWon, feeetvetetBJtteri, gefwmten Aitikeln etner OWjtevon 
irindBiaaiMlOWtaiWinRalnarMato 

ArtOcel geblWet warden, dureh Entwfiaaerung elner wSarfgen AufacMSmmijna von P**™ und e^"^ 
SS^als. La^ToBcheneto Bnorganbchen, hydraulteahen Binders, elnen a^TeS^en 
taste^a^^mnteoften ZHaatz und mBgltehawalse andere Zusflto. die dnon WassarOberartulJjin 
S^rdSTSUen. die erfcrdernch bt die AushSruing lydmufe*e<> 
SZd euf emrTrccker^wfchtebasta 840%. vcrzugawefee 8-20%. hf^^J^fS^ 
^rnerthaltend. worm* <fla ttsoft 0 eformten Artfe! airsgDrtSrtet warden, dadurch eekarmzelchnrt dafl 
das matrfxbllderale Material auf elner TrodcBngewtcnfebaala, _ , ^ 

4040% vornajswelaa 4845%, einaa groben Materiala irit eher durchEchniffltchen TeilchengrSSo von 35- 
I2um CaaOTWBl8o25.18 urn, vonugswetee raft etaer nureln Maximum wJgemtoi TeacJiw^fitonwar- 

S^ B ^^vl^ a i&^ n toD^d»9lO-3S%, elnea fctnen enorgantocnari, verzugswebe SDtar 
erase von 10-1 jr/n. vomiBSwetoe 7-3 jim. voaugsweiaomlleiner nureta MaxbnuDiarigemten TeB*en- 

sSSTtlttefelnen, vomigawefee PuadaiHddivenaieateea mltetaardiircriEchnMlchenTeachen- 
fliflSe hnerhalb dee Bereterra «W2 ym, venugewetee Heherato 0,6 vm. und 
rvan% nndara ZusSlza. undaBt 

ZVarfafuannact-Anapmch l.wortn der Entwasserunasachrftt oaf elner Hat^ak^asohine ausfle- 

gaJcenruafchnet daa das maWxMdende Materia) auf etner Trockangawtchtabaels. 
40-70%, voraugswebe 4065%, in sbeaendere 48-60%, daa groben Materiala . 
1045%, vcrzunswetea 16-40%, friBbeacndere 20-30%, dea falnanZusalzee, 
3^5%, verzugsweba 1048%, Irabescndere 1442%, dee iflrafetoen Zuaatzea. und 

wW und dto «sdi gBfarrntari ArBkel dun* Behandluna bn AutoUaven ayegehfirtat warden, dadurch 
getennz»ttn^ daft daa iwrMxW^^ 

40-76%. verzugswebe 40-60%, Insbeaondare 45-55%, dea groben Matotela, 
10-46%. vorzugswotao 16-40%. habesondeiB 26-35%, deafetaen Zurjatae, 
345%, voizugawefee 340%, (naUeeondere 6-16%. dee uKrafetaen Zuaatzes, und 

4.Verfahrenra^Ariarm^1.wcrinder^ 
MagnanlMaschlna miagefilhrt wird und dto f rfeeh fl^J*^ ^[^J^S,^^^ 
dfidioch 




645%,vm7«jpwB28o1lW0%,bsb8SOftd8re 
3-25%, vcnusmto «0%. tasbesentee 6-16%. dea oJtnrfWnen ZKsatea, und 
0-30% andaiB Zusfitzo. tonfeBt 

6. Varfahren nach einem derwrt^eftenden Anapdlche, datfun* ^r^teh^t^er^m- 
Brachial dee oroban Materials mlndaatana 80 Gew^% dtosoBMatanateauarnacht und daB das ©ewfehte- 
wrt^deaSW MmBrucWeleaim 104 inn4ruohtes dleeea Materials grofiar ale I A vonugswetee 

BnidrtafldaBfaInenZttsabMn^nde3ten3 80QBW^%dI^ ^tr^ausmachLunddafldaaGewlcMs- 
vohflttnto dee 60-10 umBnmhtoOa am 10-1 MnvBnicWell dtaaaa Materiala Helner ate IA wnuflawetee 

7. Verfehren nach ebemdervorhonjahanden AnaprOehe, dsdareh gakBTiiHelchnet daiV rnlndestena 
80 Gew ^ dee ulWWhen Zuaalzsa etoToBchenflrOBe tanerhalbdee Berelche 0.54)^2 i^eutaelst 

8. Varfahmn noch einem dar vorhergeftenden AnepiWie. dar^^k^rtzBfchr^ daS d^ pube 
Matartal PaeandZajnard, vcnorgaweSaa grab rjemahierwr PoiterKWament mtt einem Kalne-Wert Werner 

^^VeSn^nadi einem dervorhenjehemton AnanrOche. dedureh gatanraelchnel. deB das grebe 
Material etae Mtechung aue PcrrBenrWementurrd etaem SIB®- odar BDtet- anthaltendan. vwzugevretee 
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""^SC^l^ * dadun* .MM* daft der SDte- oder satot^tande 
* it VfirfahMfi naoh einem der vorfwrnehenden AnaprGcha. daduich getennzalchnet. da& der a^au 



V«fahmn nadi eSnem dar vwhi^ehendw Anaprftete, dadurch aetennaW da* daaidtre- 
tind otaem dwdttchriHSohan T^chefldurdrniBsservon ungemhr 0,1 pm. 
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